The work described in this paper was designed: (1) to study the extent of the synthesis of vitamin B1 by the intestinal bacteria of the rat when grown in broth medium and (2) to determine whether the synthesized vita4min is secreted by the organisms into the surrounding culture medium or is retained within the bacteria. Employing the bradyeardia method for the assay of vitamin B1 [Drury & Harris, 1930; Birch & Harris, 1934; Leong & Harris, 1937] , data concerning the rate and the extent of this bacterial synthesis in terms of the International Unit have been obtained.
RATE AND EXTENT OF SYNTHESIS OF VITAMiN B1 BY
INTESTINAL BACTERIA Material and method. As culture medium ordinary bullock's heart extract broth (pH 7.2) was used. We found that this broth medium contained traces of vitamin B1, the exact amount of which was determined after adsorption on acid clay in accordance with the technique previously described by Harris & Leong [1936] . This factor did not vitiate our results, as we carried out quantitative estimations of vitamin B1 in the medium both before and after inoculation. However, a separate experiment was undertaken in which a specially prepared vitamin-B1-free broth was used for growing the bacteria, with the object of confirming the results of our main experiment. It was thought advisable to employ ordinary broth in the main experiment in preference to a specially devitaminized broth, as the former would perhaps procure a more natural growth of the bacteria.
The Rate Of synthesis of vitamin B1.-It will be seen from Fig. 1 that there has been an appreciable synthesis of vitamin B1 in the j, 1, 2 and 3-day cultures, as the combined vitamin B1 content in each bacterial growth and its supernatant fluid exceeded that originally present in the sterile medium. The combined vitamin content of the 4-day culture and its supernatant liquid was not appreciably higher than that present in an equivalent amount of the sterile medium.
These results demonstrate that the quantity of the vitamin found in the different cultures varied with the age of the culture. Under the conditions of this experiment, the greatest synthesis of the vitamiin occurred during the first 3 days of incubation. When this period was exceeded the amount of vitamin B1 in the bacterial growth was found to be much smaller. Inspection of Fig. 1 will show that there had been a distinct diminution in vitamin B1 content after the 4th day of incubation.
Amount of vitamin B1 tn bacteria. The dry weight and the vitamin B1 content of each bacterial mass are shown in Table II . The weights of the bacterial growths after varying periods of incubation were found to be fairly constant, Cowgill, 1934 , and based on the relationship that 20 "milligram-equivalents" equal 1 i.u.) and 23 I.u. per g. [Baker & Wright, 1935] .
Destruction of vitamin B1 during incubation. It will be seen from Fig. 1 that the vitamin B1 content of the bacterial growth remained at a high level for the first 3 days of incubation, and then decreased rapidly until less than 0-2 i.u. was found in the 9-day growth. There was also a distinct decrease in the amount of vitamin B1 in the supernatant liquids when the time of incubation was longer than 6 days. These observations suggest that a destruction of the vitamin had occurred when the micro-organisms were grown for periods longer than 3 days. A destruction of the vitamin during the first 3 days might also have occurred, although it was not possible to demonstrate this point. The following factors may have accelerated the destruction of the vitamin: (1) the high temperature of incubation and (2) the increasing alkalinity of the culture media as a result of bacterial metabolism. In Table I B. vulgatu8, Guha [1932] showed that the synthesized vitamin was not secreted into the surrounding medium (as judged by curative tests on pigeons). The following experiment was carried out in an attempt to obtain information on this point with regard to intestinal bacteria.
Medium. Ordinary broth was brought to pH 10 by the addition of NaOH and autoclaved for 4 hr. under a pressure of 1i atmospheres. The broth was then readjusted to pH 7-2 by the addition of conc. HCI. It was hoped to destroy all the vitamin B1 in the broth by this treatment. The results of several separate determinations showed that this autoclaved broth contained no appreciable amount of vitamin B1 (less than 0 4 I.x. was found in 500 ml.).
Method. Six 150 ml. samples of this medium were then inoculated with a suspension (in normal saline) of the caecal contents from a normal piebald rat. These were incubated aerobically at 370 and examined for vitamin B1 after intervals of 1 and 3 days. Triplicate samples of the 1-day culture were taken and the bacterial growth was separated from the supernatant liquid by centrifuging followed by filtration through a Seitz filter as before. Each culture was assayed separately. In testing the supernatant liquids the filtrates from the 3 specimens were combined, made up to the original volume (i.e. 450 ml.) with water, and adsorbed on acid clay. A similar procedure was adopted for the 3-day cultures.
Result8. The results are shown in Table III . It was found that during the period of incubation (i.e. 1-3 days) no detectable amounts of vitamin B1 had appeared in the supernatant liquid. At the same time, however, a synthesis of The question may be raised as to why the rat develops B1 avitaminosis when the vitamin can be synthesized by its intestinal flora. Our experiments indicate that no diffusion of the vitamin out of the bacterial cells takes place, so that no absorption would be expected from the caecum of the rat. When the bacterial growth was fed to the animal it was then able to digest and absorb the vitamin.
Quantitative studies of the synthesis of vitamin B1 (in terms of the International Standard) by intestinal bacteria grown in ordinary broth medium have been made.
Under the conditions described, the greatest amount of vitamin B1 was formed in the 1-day culture. The richest culture was found to contain about 16 i.u. per g. A destruction of the vitamin was observed when the microorganisms were grown for periods longer than 3 days.
No diffusion of synthesized vitamin B1 from the bacterial cells into the broth medium could be detected.
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